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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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6) 13 Claim(s) 9-22 is/are rejected. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.1 7(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 3 June 2004 has been entered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claim 20 rejected under 35 U.S.C. 102(b) as being anticipated by Hidaka (U. S. patent 
5,668,755 A). 

Hidaka discloses in the U. S. patent 5,668,755 A; figures 1-55 and related text, (a) 
doping a high voltage CMOS circuit at a low impurity concentration; and (b) doping a low 
voltage CMOS circuit at a high impurity concentration after the step (a) (Column 8, lines 15 - 
67). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 9 - 15, 19 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hidaka in view of Mogami et al. (U. S. patent 5,571,735 A). 

In re claim 9, Hidaka discloses (a) providing a semiconductor substrate 1 having at least 
first and second active regions (12 and 16) of a first conductivity type and at least third and 
fourth active regions (13 and 14) of a second conductivity type; (b) forming a gate oxide layer 
having a first thickness onto at least the first, second, third and fourth active regions (Column 8, 
lines 26 and 27); (c) forming an electrode layer onto said gate oxide layer (22, 23, 24 and 26); (d) 
patterning the electrode layer to form first, second, third and fourth gate electrodes (22, 23, 24 
and 26) onto the first, second, third and fourth active regions respectively; (e) doping the first 
active region and the first gate electrode with an impurity of the second conductivity type to form 
a first transistor driven at a first voltage level, the first gate electrode being doped at a first 
concentration (Column 8, lines 38 - 50); (f) doping the second active region and the second gate 
electrode with an impurity of the second conductivity type to form a second transistor to be 
driven at a second voltage level lower than the first voltage level, the second gate electrode being 
doped at a first concentration (Column 8, lines 38 - 50); (g) doping the third active region and 
the third gate electrode with an impurity of the first conductivity type to form a third transistor to 
be driven at the first voltage level, the third gate electrode being doped at a third concentration 
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(Column 8, lines 38 - 50); (h) doping the fourth active region and the fourth gate electrode with 
an impurity of the first conductivity type to form a fourth transistor to be driven at the second 
voltage level, the fourth gate electrode being doped at a fourth concentration (Column 8, lines 38 
-50). 

Hidaka does not teach wherein the electrode layer is formed of undoped polysilicon. 
However, Mogami in the U. S. patent 5,571,735 A; figures lA - 8D and related text discloses 
forming CMOS gate transistor with undoped polysilicon as an altemate way to form gate 
transistors for a CMOS device (Column 9, lines 11-15). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine the teachings of Hidaka and Mogami to enable forming the gate 
electrodes of Hidaka to be performed according to the teachings of Mogami by forming the gate 
electrodes of undoped polysilicon because one of ordinary skill in the art would have been 
motivated to look to alternative suitable methods of performing forming the gate electrodes of 
Hidaka and art recognized suitability for an intended purpose has been recognized to be 
motivation to combine. See MPEP §2144.07. 

6. In re claim 10, Hidaka discloses wherein the doping steps (e) to (h) includes implanting 
ions of an impurity in the active regions and the gate electrodes (Column 8, lines 27 - 30). 

7. In re claim 11, Hidaka discloses wherein the lower concentration of impurities in the first 
and third gate electrodes causes the creation of a depletion layer in the first and third gate 
electrodes when a driving voltage is applied thereto (Column 8, lines 38 - 50). 

8. In re claim 12, Hidaka discloses wherein the first active region and the first gate electrode 
are doped simultaneously (Column 8, lines 27 - 30). 
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9. In re claim 13, Hidaka discloses wherein the second active region and the second gate 
electrode are doped simultaneously (Column 8, lines 27 - 30). 

10. In re claim 14, Hidaka discloses wherein the third active region and the third gate 
electrode are doped simultaneously (Column 8, lines 27 - 30). 

11. In re claim 15, Hidaka discloses wherein all of the gate oxides have the same thickness 
(Column 8, lines 26 - 27). 

12. In re claim 19, Hidaka discloses wherein the depletion region in the gate electrode makes 
a dielectric breakdown voltage between the gate electrode and the active region higher (Column 
8, lines 36 - 50). 

13. In re claim 22, Hidaka discloses wherein the fourth active region and the fourth gate 
electrode are doped simultaneously (Column 8, lines 27 - 30). 

14. Claims 16 - 18 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hidaka in view of Mogami as applied to claims 9 - 15, 19, 20 and 22 above, and further in view 
of Tigelaar et al. (U. S. patent 5,595,922). 

In re claim 16, Hidaka in view of Mogami does not show wherein all of the gate oxides 
have a shape wherein they are thicker at side edges of the gate electrodes than at the center 
thereof 

However, Tigelaar in the U. S. patent 5,595,922; figures 1-5 and related text, discloses 
wherein all of the gate oxides have a shape wherein they are thicker at side edges of the gate 
electrodes than at the center thereof since they seal the gate structure so as to reduce any 
electrical leakage from the gate structure (column 3). 



Application/Control Number: 09/873,580 Page 6 

Art Unit: 2823 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form the gate oxide of Hidaka in view of Mogami wherein all of the gate 
oxides have a shape wherein they are thicker at side edges of the gate electrodes than at the 
center thereof, as taught by Tigelaar, since they seal the gate structure so as to reduce any 
electrical leakage from the gate structure. 

15. In re claims 17 and 21, Hidaka in view of Mogami does not show further including 
oxidizing the side walls of the gate electrodes, the gate oxides under each of the gate electrode 
being thickened at the edge portions while the sidewalls are oxidized. 

Tigelaar discloses oxidizing the side walls of the gate electrodes, the gate oxides under 
each of the gate electrode being thicker at the edge portions while the sidewalls are oxidized, 
since they seal the gate structure so as to reduce any electrical leakage from the gate structure 
(column 3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form the gate oxide of Hidaka in view of Mogami oxidizing the side walls 
of the gate electrodes, the gate oxides under each of the gate electrode being thicker at the edge 
portions while the sidewalls are oxidized, as taught by Tigelaar, since they seal the gate structure 
so as to reduce any electrical leakage from the gate structure. 

16. In re claim 18, Hidaka in view of Mogami does not show fiirther including oxidizing the 
first and second gate electrodes to form an oxide fikn under the gate electrodes, the oxide film 
being thicker at an edge portion than at the center portion of the gate electrodes, 

Tigelaar discloses oxidizing the first and second gate electrodes to form an oxide film 
under the gate electrodes, the oxide fihn being thicker at an edge portion than at the center 
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portion of the gate electrodes, since they seal the gate structure so as to reduce any electrical 
leakage from the gate structure (column 3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to form the gate oxide of Hidaka in view of Mogami oxidizing the first and 
second gate electrodes to form an oxide film under the gate electrodes, the oxide film being 
thicker at an edge portion than at the center portion of the gate electrodes, as taught by Tigelaar, 
since they seal the gate structure so as to reduce any electrical leakage from the gate structure. 

Response to Arguments 

17. Applicant's arguments with respect to claims 9-22 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Fernando L. Toledo whose telephone number is 571-272-1867. 
The examiner can normally be reached on Mon-Thu 7am to 5:30pm, 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax phone nimiber for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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24 June 2004 



